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I. Introduction
From an abstract point of view, the firm organization is a prototype of a planned institution deliberately created to coordinate the division of labor. As such it contrasts with the wide range of informal institutions --most prominently the markets --which spontaneously emerge to promote the coordination of specialization and exchange. Indeed, the contrast between firms and markets is a leitmotiv in the theory of the firm. It has inspired a huge number of arguments which try to explain why the two institutions coexist and which of them is used when. Comparatively less explanatory efforts have been undertaken to explain the genesis of firm organizations, i.e. how and when firms are created and how and when their organizational form changes over time.
1 However, business history shows that changes in the organizational set-up of, and the internal interactions within, firms are the rule rather than the exception, and that these changes often have a crucial impact on the performance of the firms (Chandler 1992 ). Indeed, a firm's growth or decline often hinges on whether and when organizational metamorphoses occur and how they are managed. Once the level of abstract, functional comparisons between formal and informal institutions is left, the why and how of organizational change is therefore a major issue.
Organizational changes may be caused by exogenous shocks, e.g. shifts in demand, in the factor costs, or in technology. However, although such shocks may affect the recurrent patterns of organizational change during the genesis of the firm, they do not generate them. Systematic patterns rather result from changes that are caused inside the organization through learning and experimentation of all actors involved. These endogenous changes seem to intimately be connected to the growth which successful firms go though. To explore the patterns and regularities of organizational change an approach is therefore needed which keeps track of a whole sequence of changes that may extend over long periods of time (cf. Rathe and Witt 2001) . The comparative-static method of analysis widely used in the theory of the firm, which focuses on a (hypothesized) transition between two organizational equilibria, does not fit well this requirement. For this reason the question arises in which way systematic, endogenously emerging organizational change should be conceptualized. In the literature different routes have been suggested. the Darwinian concept of natural selection (cf. Winter 1964 , Nelson and Winter 1982 , Metcalfe 1998 Levinthal 2000) or by borrowing the developmental life cycle metaphor (cf., e.g., Marshall 1920 , Book IV, Chaps. XII and XIII, who referred to the life cycle of trees in the forest and, with his notion of the "representative individual", transferred the typological method from developmental biology to economics). 2 The fact that two fundamentally different routes have been suggested for conceptualizing organizational change invites some more general reflections about the methodological background of theories of endogenous change in economics more generally.
Accordingly, the present paper proceeds as follows. The connection to the (static) theory of the firm is briefly summarized in Section II. Section III reviews the evolutionary interpretation that conceptualizes endogenous organizational change by means of analogies to the Darwinian theory of natural selection. Section IV goes on to discuss the conceptualization of intra-organizational change based on the organic life cycle metaphor, i.e. of a developmental regularity occurring in a single firm. In view of the differences between these approaches, Section V suggests some core issues which any theory of endogenous organizational change should address --independently of its possible metaphorical background. On the basis of the identified issues, Section VI then outlines how elements from both the population-based, selectionist interpretation and the typological, developmental view can be merged in a fruitful way. For illustrative purposes, Section VII briefly highlights some typical organizational transformations predicted by the hypotheses derived. Section VIII offers the conclusions.
II. The "Nature" of the Firm --Anything Evolving?
The division of labor within (and by means of) firm organizations is based on employment contracts which differ significantly from the market contracts used otherwise to contractually safeguard specialization and exchange. In its very abstract approach to production and exchange, contemporary economic theory has long time neglected these differences and, hence, left out the institutional frame of production from its canon. It was only with the theory of the firm that the questions of why and when economic agents choose markets exchange contracts, and why and when they rely on firm organizations and the corresponding employment contracts, gained proper attention (cf. Williamson 1985 , Coase 1988 . In trying to come to terms with these questions, the emerging New Institutional Economics expanded the explanatory domain of the theory. However, with an unchanged commitment to equilibrium analysis it retained an essential part of the neoclassical abstraction strategy. This comes at a price: the focus on equilibrium states of institutions and their optimality makes it difficult to conceptually grasp the systematic changes going on inside firm organizations over time. Indeed, "the" firm is often represented in theory as if there were no differences between, e.g., a newly founded small entrepreneurial business and a large, multi-division corporation. In such an approach there is little room for understanding that, for a firm to grow from the former state to the latter, critical organizational transformations have to be mastered (cf. the business history studies in Chandler 1962 Chandler , 1990 Fransman 1995; Murmann 2003) .
In its endeavor to determine the "nature" of the firm (as opposed to markets), the new institutionalist approach has singled out three programmatic questions Roberts 1998, Foss 2000) 2.1: Why do firms exist? (The seminal question raised by Coase 1937.) 2.2: What factors determine the firms' boundaries or, conversely, what activities are left to the markets? (The question epitomized by the "make-or-buy" decision problem.)
2.3:
What determines the firms' internal organization? (The question of hierarchical control and incentive structures.)
The suggested answers referred to equilibrium states in the firm organization in which incentive problems were resolved, transaction costs were minimized, and incomplete contractual relations were agreed upon (Alchian and Demsetz 1972, Williamson 1996) . In this light, safeguards against contractual hazard appeared as the main determinant for the organizational form of the firm, 3 and the attempt to safeguard specific investments against contractual holds-up appeared as determinant of the boundary between firms and markets (cf. Williamson 1985, Hart and Moore 1990) .
These answers are, of course, not the only ones that can be given to the above three questions inquiring into the nature of the firm. Different ones have, for example, been suggested by the "resource-based" or "competence" theory of the firm. The firm organization is identified there as an efficient means of using and, most notably, accumulating specific knowledge on productive activities (Foss 1993 , Teece, Rumelt, Dosi, and Winter 1994 , Montgomery 1995 . Different from the often entirely discontinuous market interactions, the continuing intra-organizational interactions allow a firm to become a "repository of productive knowledge" (Winter 1988 ). This is obviously a different aspect of the internal operations of firms, but it seems complementary to the aspects highlighted by the new institutionalist approach. 4 Indeed, the efficiency considerations relating to the knowledge 3 This problem can be interpreted as a special case of an agency problem, cf. Holmström and Milgrom (1994) . 4 Knowledge problems that can probably better be solved within a firm organization than relying on market transactions also relate to the protection of specialized knowledge against uncontrolled diffusion and exploitation by third parties. Further reasons for why the organizational form of the firm is chosen may be the following. Without founding a firm it may also be difficult or impossible to contract the crucial entrepreneurial input of judging the judgement capacity of others (Knight 1921, chap.10; Langlois and Cosgel 1993) . Finally, the creation of a firm may allow to solve problems of work motivation and cognitive identification with, and adherence to, entrepreneurial business conception in ways not feasible in ordinary market contracts (Witt 1998). base of the firm often result in comparing (equilibrium-) states which the organization can attain --an analysis akin to an inquiry into the abstract "nature" of the firm.
As mentioned in the introduction, the question of systematic organizational change presupposes process-oriented approach. Such an approach may offer little, if any, additional insights concerning the "nature" of the firm. 5 For that reason, rather than continuing that debate, a shift of attention to organizational change means opening a new chapter in the theory of the firm. To arrive at a heuristic framework for the process-oriented inquiry into the emergence and change of firm organizations several routes can be taken. As mentioned, some of them rely on an analytical framework for dealing with endogenous change which is inspired by analogies to, and metaphors borrowed from, biology. In the one approach, the key concept is a population-oriented analogy to natural selection. In the other approach the metaphor of ontogenetic development of the single organism figures prominently. As a source of inspiration both biological processes have some appealing features as the discussion in the next two sections will show.
III. Selection and Evolutionary Change in Firm Populations
The level of analysis in the modern neo-Darwinian theory of phylogeny is the species, defined as a population of interbreeding organisms. The genetic endowment (the genotype) of the living population represents the current state of the gene pool of the species. It finds its phenotypic expression in the traits --e.g. body size, morphological features etc. --of the living exemplars of the species. With respect to the entire population, the realizations of the various traits can be described by corresponding frequency distributions. According to the theory of natural selection, differences in the genetically coded traits between individual exemplars of the species, which affect their chances of reproductive success, translate into systematic changes of the frequency distribution of traits within the population between successive generations.
The analogy to be constructed puts a population of firms which make up an industry in place of the population of interbreeding organisms. The firm population also shows a variety of traits, particularly of organizational traits, which may be described by corresponding frequency distributions. Experience teaches that the variety of organizational traits in an industry and, hence, the frequency distributions change over time. The crucial point now is that the analogy suggests to interpret these changes as resulting from selective processes operating on the organizational traits. It is, of course, not differential success in the competition for reproduction that produces the selective effect here. 6 Rather it is (i) differences in persistence (survival) and multiplication of an organizational trait within the 5 Note, however, that if the implications of future organizational changes can at least partially be anticipated, they are likely to influence the choice of the institutional form for organizing the division of labor as reflected, e.g., in the make-or-buy consideration (Langlois 1992 , Nooteboom 1992 organizations and (ii) a different ability to diffuse by imitation among the organizations. Furthermore, by the same analogy, random variations in an organization's traits are interpreted as organizational mutants which create new variety. Differences in persistence and imitation rates tend to erode variety over time in the case of organizational traits as does differential reproductive success in the case of natural selection.
The analogy just outlined underlies the evolutionary approach to firms, industries, and markets in Nelson and Winter's (1982) seminal contribution to evolutionary economics. They basically identify "traits" with the routines of interacting and communicating within a firm organization (to be distinguished from routinized individual behavior which may well be associated with organizational routines, but does not by itself establish the latter type of routines). Nelson and Winter argue that organizations regularly have to rely on such routines to achieve coordination. They refer, inter alia, to production planning, calculation, price setting, and even the allocation of R&D funds as examples where organizational routines are applied. These routines are interpreted as the "genotypes" while the firm's specific decisions thus derived are interpreted as "phenotypes". The latter may be more or less favorable to the firm's overall performance in its market environment as measured in terms of profitability and growth. It not only seems reasonable to assume that organizational routines which successfully contribute to growth will persist within the growing firm organization so that by its mere expansion the relative frequency of the corresponding "routine-genes" in the population already increases. It also seems straight forward to assume that such organizational routines are also more likely to be imitated by other firms in the industry. The opposite may be assumed to hold for routines which cause decisions that lead to a poor performance of the firm.
The pool of organizational routines in a population of firms forming an industry is thus considered to develop much in the same way as the gene pool of a species, even though the actual replication mechanism is different. The idea has been shown to be a powerful tool for inquiring into the structural change that is produced in capitalist economies by the competitive market processes (cf. Metcalfe 1994 and 1998, Part I) . However, to keep track of a changing composition of the routines in an industry is perhaps more compelling a device for analyzing how firms and industries co-evolve than for spotting the organizational change within the individual firm. Indeed, the population perspective underlying the analogy to natural selection is difficult to align with the notion of the individual firm as the basic unit of analyzing change. 7 The difference in perspective seems to imply a diverging assessment also 7
The population perspective on firm organizations is taken to the extreme in the approach of organizational ecology (Aldrich and Mueller 1982 , Hannan and Freeman 1989 , Hannan and Carroll 1992 . Rather than focusing on the pool of organizational routines in an industry, organizational ecology considers the population of firms as evolving. Hence, the unit of selection is not a routine applied in the firms as in the case of Nelson and Winter's model, but the entire firm. The evolution of organizational forms is recorded by the variation of the relative size of entire populations of firms, such as the population of newspaper makers in Argentina, brewing firms in North-America, banks in Manhattan, or American life insurance firms (cf. Hannan and Carroll 1992) . Each of these populations is supposed to represent a homogeneous and invariable organizational form. Therefore, differential success among the firms in one population is not considered and selection effects matter only indirectly through the compound effects of founding rates, merger rates, disbanding rates, and rates of of the agens movens of organizational change. A case in point is the role attributed to insight and intentionality and, more specifically, entrepreneurship, in the generation of organizational change. 8 In evolution in nature, the origin of genetic variation is considered a "blind" random process. Moreover, the individual exemplars of a species are unable to manipulate their genetic fitness in order to escape from, or adjust to, selection pressure. Variation and selection operate in a strictly independent fashion. Natural selection cannot create new variants, and the existing variants cannot modify their behavioral repertoire. Obviously, the way in which organizational change is brought about in a firm is different from this. Entrepreneurs often try to actively invent a way out when the firm faces poor performance or is even threatened in its existence. In fact, an important part of observable endogenous changes in organizations may be attributed to deliberately created remedies for failures and weaknesses. This presupposes insight and intentionality and room for entrepreneurial discretion (cf. Fransman 1999, chap. 1.4.1). In response to what is perceived as needs to adapt, firms can therefore modify their organization and performance. Where they rely on organizational routines, they can replace or improve deficient ones in a kind of intentionally produced mutation of their "genes". In short, selection forces residing outside the firm may often only be the trigger for what would have to be labeled an 'internal' (cognitively based) selection phenomenon. In pursuing their intentions, conceptions, and conjectures, people in a firm organization may cause regular and predictable features in business behavior as they do in the compliance with organizational routines. This is particularly true if, through informal communication socially shared cognitive content and attitudes emerge which are significant and specific for the firm organization in which people work.
In the population-based, selectionist approach, insight, intentionality, and entrepreneurial discretion do not play much of a role. What is emphasized instead is the notion that improvements or replacements at a lower organizational level are made on the basis of organizational routines or aggregates of routines at a higher level of the firm hierarchy (cf. Nelson and Winter, ibid. Chap. 5; cf. also Dosi, Nelson and Winter 2000, and Murmann, Aldrich, Levinthal and Winter 2003) . This is certainly often the case, particularly structural change. By the very assumption that there is no organizational change at the level of the firm, the organizational ecology approach is, of course, of limited relevance for the present considerations.
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A perfect definition of entrepreneurship has been given by Penrose (1959, pp.31-32 ) who refers to "...individuals or groups within the firm providing entrepreneurial services, whatever their position or occupational classification may be. Entrepreneurial services are those contributions to the operations of a firm which relate to the introduction and acceptance on behalf of the firm of new ideas, particularly with respect to products, location, and significant changes in technology, to the acquisition of new managerial personnel, to fundamental changes in the administrative organization of the firm, to the raising of capital, and to the making of plans for expansion, including the choice of method of expansion. Entrepreneurial services are contrasted with managerial services which relate to the execution of entrepreneurial ideas and proposals and to the supervision of existing operations. The same individuals may, and more often than not probably do, provide both types of services to the firm." in large, hierarchical firm organizations. Nonetheless, changes guided by higher organizational routines are the less likely made independently of insight and intention of the involved managers, the higher the level of the routines. In fact, the higher one gets in the organizational decisions making hierarchy, the more the individual problem solving capability and the subjective understanding of the particular decision maker involved can be expected to be influential. This fact does not only imply an additional degree of freedom. (If different people are involved in the same higher routines of change at different times, this can have an effect on the differential persistence of the routines.) It also calls for an extension of the whole approach. The explanatory apparatus required to deal with 'internal selection' needs to account for intentions, conceptions, decision making attitudes (and, perhaps, individual routinized behavior) of leading actors inside the firm organization.
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A related point is the role played by incentive problems. While New Institutional Economics may be said to be preoccupied with these problems, the population-based selectionist approach is much less concerned with them. It is rarely noticed that, for routines to operate in the sense of Nelson and Winter, reliable, mutually shared expectations about how to perform must be established among the firm members. Wherever routines allow room for individual discretion about the level of effort, there is an incentive problem, and the mutually shared expectations are likely to depend on how it is solved. Because of free riding and hold up, the efficacy of organizational routines and, as a consequence, the firm's performance may suffer. Such cases are likely to elicit action to control and fight free riding and hold up. As has been said, in which way counter measures are invoked may be a matter of higher intervention routines and may partly result in re-engineering of organizational routines. Even then, however, the organizational change thus induced is a response that presupposes the diagnose of incentive problems and the intention to solve them. As will be submitted below, such problems depend on the size and age of an organization. Their systematically changing impact may give rise to an endogenously caused development of firm organizations.
IV. Typology-based, Organic Metaphors for the Development of Firms
Another way of framing the phenomenon of endogenous organizational change on the basis of a biological metaphor is the developmental, or ontogenetic, interpretation. In its heuristic source of inspiration such an approach clearly contrasts with the just discussed population oriented, selectionist approach (cf. Foss 2001) . The contrast has already been made clear in the work of Penrose. As an early critic of economic analogies to natural selection (Penrose 1952 (Penrose , 1953 she worked out a theory of the growth of the firm which is intimately connected to a process of endogenous change (Penrose 1959) . The core notion of that theory is that the growth of firms is a process of endogenous change. However, unlike the selectionist approach she tried to conceptualize the endogenous changes within the firm as "a process of 9 Their cognitive activities follow own regularities (to which we will return below) that might be called individual cognitive routines. However, except the term, cognitive routines have nothing in common with organizational routines. Moreover, there is no indication that the selection metaphor is of any use in explaining cognitive processes. Even though humans are forced to be selective in what they sense, learn, and perceive, the dynamic patterns and constraints of their cognitive processes differ from those described by population dynamics. development ... akin to natural biological processes in which an interactive series of internal changes leads to increases in size accompanied by changes in the characteristics of the growing object".
10 Perhaps because of her earlier rejection of analogies to natural selection, Penrose did not make explicit that, by those "biological processes", she was alluding to the ontogenetic development of the individual exemplar of a species, i.e. the unfolding of an organism from its procreation to its aging and eventual exit.
In biology, ontogenetic development refers to the regular, systematic unfolding of the individual organism --an irreversible process that expresses the individual's genetic program (subject to the particular environmental conditions). Its most easily observable realization are the successive changes of the organism's morphology from its birth to its death. Ontogenetic development repeats itself very regularly, even chronologically, in each organism of the same species. It not only results in a quantitative growth of an organism, but also in qualitative changes of its structure, sometimes stunningly complex ones which go far beyond the simple scheme of growth, stagnation, and decline on which the life cycle metaphor rests.
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To recall the difference, the phylogenetic process of the evolution operates on the gene pool, i.e. on the level of the population. From this ontological difference follow some methodological differences in dealing with ontogenetic and phylogenetic phenomena. The orderly nature of the successively occurring morphological features during ontogenetic development suggests the use of typological methods. Ontogenetic processes are therefore often described in terms of the various stages of development which a "representative" exemplar of a species runs through. The explanation of the development is fairly involved. Besides physiological laws, phylogenetic hypotheses about the adaptive value of a species' particular ontogenetic development under the typical environmental conditions of its habitat usually also play a role. Phylogenetic processes, by contrast, deal with a potentially systematically changing frequency distribution of genetic traits in the population. Unlike thinking in terms of representative exemplars, the analysis of phylogenetic processes thus requires "population-thinking", i.e. methods accounting for the existence of genetic variety on which selection forces operate.
If there is an incidence of endogenous change in the economic domain that lends itself 10 Penrose (1959, p.1). Her theory is based on assumptions which later have also been center stage in the evolutionary economic approach: bounded rationality and a limited but growing knowledge; a process oriented perspective rather than an equilibrium oriented one. Nonetheless --perhaps an indication of the difference between the two approaches -- Nelson and Winter (1982, p. 36) refer to Penrose only once in their book and do not mention a word about the way in which she conceptualizes the endogenous process of change within the firm.
A striking example is the butterfly which undergoes a complete metamorphosis during its ontogeny which is comprised of the four very different morphological stages egg, larva, pupa, and adult. In each of the stages the organism displays, in addition, a typical pattern of growth and maturing. Mammals do not undergo such metamorphoses during their life time, yet they display a stereotypic development in their morphology related to their growth from the embryotic phase to that of the juvenile, the adult, and eventually, subsequent aging and decay.
to an analogous developmental interpretation at all, then it is perhaps the transformations which a single firm organization can undergo over its life span. Indeed, there is a whole literature on the firm's life cycle which relies on the analogy to the regularities of ontogenetic morphological development of single organisms in nature. Besides Marshall (1920) who was already mentioned in the introduction, contributions have, e.g., been made by Mueller (1972) , Greiner (1974) , Quinn and Cameron (1983) . But this analogy has its problems and limitations too. A first and very basic question that may be raised is why organizational change should be expected to give rise to stereotypic developmental pattern like successions of organizational states. Since there is nothing comparable to a common causation like the genetic program which expresses itself, it is not clear where a stereotypical development corresponding to the life cycle metaphor should come from. A second question is what organizational features one should look for in seeking empirical evidence for analogies to the systematically changing morphological features of organisms. Development may be expressed by changes in the structure or quality of an organization (as they are indicative of morphological development). However, there is no eye-catching empirical evidence for stereotypic changes in organizational structure or quality as there is evidence for the development of organisms.
It is not surprising, therefore, that there is not much agreement as to what would be the adequate typology for characterizing any regularities in the development of firm organizations in general, and successions of regular states in particular.
12 Whatever typology is chosen, a regularity comparable in stereotypic sequencing and timing of transitions to the natural analogue can hardly be expected. There are simply too many internal factors on which the individual firm's development is contingent: the decision makers' capabilities and preferences, constraints resulting from earlier investments and performance, and, not least, good or bad luck. Accordingly, firms would not only have to be expected to differ significantly with respect to how far in the prototypic development they get, but also with respect to how long time they remain in certain stages of that development.
Penrose seems to have been aware of these imponderables and, hence, the limited value of the metaphor. Throughout her book she did not return to it, but instead interpreted organizational development as an unfolding of the organizational changes required by a growing business. The regularities which she diagnosed can indeed be stated independently of any biological analogy or metaphor: the typical contingencies of the growth process, the 12 For any typology, the firm needs to be defined as a continually existing unit of analysis in the first place. Already this is non-trivial (cp. the extensive discussion of this point in Penrose 1959, chap. II) --not only, but in a particularly significant form, in a theory presupposing systematic changes of the firm. Continuity may be observed at the personal, legal, or the ownership level. Usually firms are identified with legal, administrative entities (Chandler 1992) . Unlike organisms (which may well represent a collection of distinguishable organs) which show very little change in their composition over their life span, the composition of legal, organizational entities can vary greatly over time through divisionalization, acquisition, merger, etc. This creates major difficulties for a developmental typology: should it refer to the changes of some components or to the entire composition? How long may a changing composition of legal, organizational entities still be considered as continuing to exist as the developing unit? More generally speaking, how can the time span of a life cycle be determined? regular sequences of organizational change, and the limitations at any point in time not of the ultimate size of the firm, but of its rate of growth. All this is traced back by Penrose to learning and growing managerial experience on the one hand and the entrepreneurial figuring out of, and gaining experience with, the firm's "set of productive opportunities" on the other hand.
The major contingency of the organizational growth process is the availability of managerial capabilities covering the firm's requirements at the different stages of expansion ( Penrose 1959 , chap. III-V --incentive problems and motivational conflicts assumed to be absent). The highly specific and partly tacit character of knowledge shared in a managerial team --not least the knowledge of the resources available to the firm --makes managerial services itself a distinct resource. It cannot directly be contracted in the market, but needs to be accumulated by experience gained in carrying out the daily business activities. Since the growth of the firm's business needs to be planned and coordinated, and since this absorbs management capacity, the availability of idle managerial capacity may become a bottleneck for further expansion. This availability thus determines when the firm's business can be expanded and which opportunities for further growth can be seized.
However, precisely because there is something like a learning curve for managerial services provided in house, the managers need the less attention and effort for the ongoing business the more experience they gain with it. As a consequence, idle managerial capacity reemerges over time and invites engagement in new businesses. The growth of the firm sooner or later also requires reorganizations in management. Accounting, controlling, human resources etc. become ever more complex and difficult to manage. From a certain point on, specialization in the internal management processes and a hierarchical coordination of that specialization become necessary. If managerial resources required for that reorganization cannot be made available (or if the firm fails for other reasons to make the transition to specialized management) its expansion process comes to a halt or even declines, particularly in the case of fierce competitive pressure.
The regular sequence of stages the firm organization runs through in its process of expansion are strongly influenced by changing entrepreneurial perceptions (ibid., chap. VII-IX). At any point in time, the firm's management perceives a certain set of opportunities for investment and growth. With a cumulatively growing collective awareness of additional prospects that can be pursued with the productive resources and the knowledge the firm has previously accumulated, these perceptions change. The more competitive and, thus, the less profitable, the business in the markets for its existing products and services become, the more likely the firm is willing to engage in new projects. Among them are processes of introducing new technologies, of entering new markets, or of acquiring and merging with other organizations. All these innovations trigger organizational adaptations which again absorb managerial capacity and may therefore temporarily constrain the further growth of the firm. Even though they appear at different stages of the firm's development, organizational transformations therefore follow similar patterns.
V. Beyond Analogies --Key Issues in Organizational Change
As the preceding discussions have shown, the proper conceptualization of endogenous organizational change is not without controversy. However, the very fact that such changes occur cannot be denied. In the theory of the firm some way must therefore be found to theoretically account for these changes and to derive their implications where, in the new institutionalist approach, these changes are largely neglected. Before continuing to discuss the role of analogies it may for this reason be useful to pause and reflect on what the issues are that are at stake. Is it possible to specify more closely the problems which a theory of endogenous organizational change should address --independently of what the particular heuristic analogy may suggest? It is clear that there is a vast amount of phenomena and potentially relevant questions at the diverse layers at which organizational change materializes. To come to terms here one may therefore try to identify the questions which substitute the programmatic questions 2.1 -2.3. of the static theory of the firm, if focus is shifted from the nature of the firm to the characteristics of organizational change (cf. Rathe and Witt 2001) .
Thus, in lieu of asking why firms exist, the question may now be posed:
5.1:
How do firm organizations come into being?
Unlike the question of why a firm organization is founded (i.e. exists), the question of how a firm organization is created draws attention to the fact that a genuinely entrepreneurial input is required here. Without entrepreneurial visions, conceptions, and actions it is not possible to found and run a firm organization. As an implication of the dynamic focus on organizational change it is therefore indeed necessary to reflect, as suggested by Penrose (1959) , on the entrepreneurial role within the firm organization and its transformations. We will return to this point in the next section.
Once a firm organization has been created, its further course of development is, of course, not only contingent on how the entrepreneurial role is played. In its input and output markets the firm may face expansion or contraction and, hence, more or less competitive pressure. The firm's competencies may give it more or less of a technological or commercial advantage. Such influences are crucial contingencies for the firm's growth. But they are also likely to affect the boundary between the firm and the market. Accordingly, where it was asked above what factors determine the firm's boundaries, the question is:
5.2:
How do the firm organization and the market(s) in which it operates co-evolve, and how does that co-evolution shift the boundary between firm and market?
Some answers to this question have been offered by Langlois (1992) and Langlois and Robertson (1995) . The capabilities of a firm organization, including its production knowledge, over time usually face changing demand, e.g. through technical progress in the industry. The effects on the boundaries of the firm then depend on how the improvement of capabilities is relatively easier to achieve: inside the firms or through contracting capabilities in the markets. Innovations with 'systemic' character, which require the adaptation of many complementary activities, would be expensive to realize through market transactions. The reason are the high costs of instructing, persuading, and coordinating the contracted firms (called "dynamic transaction costs" by Langlois 1992). Accordingly, vertical integration would be attractive. In the case of process innovations and innovations with 'modular' character, in contrast, lower dynamic transaction costs are likely to result in vertical specialization and producer networking.
A question of particular relevance for explaining organizational change is whether there are forces residing inside the firm which trigger change and, if so, what forces these are and when they occur. This may be considered the dynamic equivalent to the third programmatic question on the institutionalist agenda above --what determines the firms' internal organization --which can be formulated as follows: This question is implicitly addressed in Penrose (1959) . As was argued in the previous section, for her the essential determinant is to be found in the growth of the firm. She interprets the firm as a collection of productive resources which can be put to different uses and can yield different services. Since the productive activities of the firm are seen as planned and coordinated by a central management, what a firm actually undertakes depends on the conceptions and capabilities of its entrepreneur and management. However, what Penrose actually elaborates on is not the role of the entrepreneur but the impact of a changing quality and availability of the managerial services if the firm is expanding.
A different answer to question 5.3 has been given by Nelson and Winter (1982) who emphasize the role of innovative activities that tend to modify both organizational and technological routines applied by the firms in an industry (and who, thus, simultaneously include question 5.2 in their reflections). Indeed, both the population-based, selectionist interpretation and the typological, developmental view implicitly or explicitly offer answers to the last question though in remarkably differing ways. With the whole set of question 5.1 -5.3 in mind it seems promising therefore to return to the conceptual debate of the previous sections. The aim is to figure out what, more precisely, an evolutionary theory of organizational change implies, and how --by observing the order of organizational transformations over time --it can merge insights from both approaches in a fruitful way.
VI. Conceptions, Routines, and the Entrepreneurial Role in the Organizational
Genesis The questions raised in the previous section provide some hints as to how the theory of the firm and its focus on the individual firm as the basic unit of analysis may be dynamically extended. In keeping track to what happens to the firm over time from its creation to its exit the three questions 5.1 -5.3 complement each other nicely. The various organizational transformations are thus framed within an encompassing theory of the genesis and change of the firm, a basic perspective that has much in common with the developmental view. However, different from what the ontogenetic metaphor may suggest, no rigid, unconditional sequence of transformations has to be invoked, nor is it necessary to adopt a reductionist interpretation that ignores the fact that each single firm is embedded in the social context of a population of firms in which ideas, conceptions, business practices, organizational routines, and techniques may diffuse. To the contrary, a full-fledged evolutionary approach can hardly ignore the sources of organizational change that reside in the observation and imitation of what is practiced in other firms, be they competitors, purveyors, or customers.
Although the underlying motivations and mechanisms are different, imitation and selection have some formal similarity. Both, imitative learning and selection processes can be represented, e.g., in terms of a model of replicator dynamics. Even without adopting a selectionist metaphor, the dynamics suggested by the above discussed selectionist approach may therefore be relevant for understanding organizational change. What seems desirable, however, is to break down the processes to the level of the individual firm as the unit of analysis in the theory of the firm. Both the motivation for imitation, and its impact on, organizational change can well be analyzed on the level of the individual firm. Hence, although neither of the two approaches to conceptualizing organizational change by analogy to processes of change in nature fits exactly the conditions prevailing in the domain of the theory of the firm, both approaches offer some insights. The reason is that, while in biology phylogenetic evolution and ontogenetic development are distinct (but not disconnected) processes operating on drastically differing time scales, there is no support for an analogous distinction in the case of the genesis and change of firm organizations. Adaptations in firm behavior are basically due to learning processes going on simultaneously at the level of the individual firm and at the population level --"evolution" and "development" coincide.
To begin with question 5.1., the genesis of any firm organization starts with the particular conditions of its creation and early operations. The intra-organizational modes of coordinating interactions need to be established since the multi-person firm is, after all, a way of organizing the division of labor. Much as in the case of the division of labor via markets, a firm has to rely on knowledge dispersed among several agents. These agents must be motivated to undertake the physical and mental efforts by which they acquire, improve, and apply their individual knowledge to contribute to the objectives of the firm and the particular ways in which they are pursued --in short, they must be motivated to contribute to the firm's 'mission'. Moreover, all the individual efforts must be coordinated. In the early stages of a firm's genesis --usually under conditions of a small or even very small organization size --the agents who have to achieve all this are the entrepreneurial founders. Their performance is decisive for the shaping of both the organizations' procedures and performance. Much of what entrepreneurs do at this stage may be intuitive actions. An important facet of those actions --in fact, a prerequisite for establishing a firm organization --is the conceiving of new, potentially profitable opportunities for production and trade. As the entrepreneurial role in general, this crucial entrepreneurial input is usually neglected in the theory of the firm.
As has been argued elsewhere, any endeavor of seeing through new opportunities by setting up and running a firm organization is guided by at least some rudimentary entrepreneurial "business conception" (Witt 1998) . In a world of bounded rationality, the imagining of what business to do, the available knowledge on how to do it, and the interpretation of newly gained experience are based on the cognitive cues that a business conception provides. 13 For organizing the division of labor within the firm, the problem then
13
Cognitive cues channel selective information processing and control the access to memory on is: how can the entrepreneurial business conception be conveyed to the newly hired members of the firm organization? How can they be induced to adopt it as the basis for their own decision making on the job? This problem refers to social cognitive learning processes (cf. Bandura 1986, Levine, Resnick, and Higgins 1993) . What is at stake here is the degree of cognitive coherence among firm members.
14 An entrepreneur may devise organizational routines, including the assignment of specific tasks to particular firm members. By monitoring compliance, (s)he may, moreover, be able to ensure coherent forms of interacting within the organization (which may indeed be an important prerequisite for organizational coherence and efficiency). However, procedural routines leave interpretative room as to how the firm members frame newly arising nonroutine problems. They also leave room with respect to the level of effort taken to solve such problems. Independent of formally devised interaction routines, the task of concerting knowledge, expectations, and beliefs of the staff hired is therefore important for achieving intra-organizational coordination. But, unlike in the case of procedural routines, no firm member can be made adopting a specific cognitive frame like the entrepreneurial business conception simply by being given orders to do so. Similarly, unlike in the case of routines, monitoring compliance of firm members with a particular cognitive frame is extremely difficult if not impossible. Indeed, the formation of individual cognitive frames follows its own regularities in which social influences play an important role (cf. Bandura 1986, Chap.2).
Communication with, and observation of, other agents are a major factor in attributing individual attention and a prominent source of learning. The more intense and lasting communication and observational learning are, the more likely the agents involved will tend to develop collectively shared interpretation patterns as well as common tacit knowledge of an associative basis (cf. Anderson 2000, Chap. 6 and 7). Cognitive cues are usually organized into larger cognitive frames on the basis of which decision problems are interpreted. Since the limited mental operating capacity allows only one cognitive frame to be used at any point in time, this also means that, while in use, such a frame cannot itself at the same time be made the object of cognitive reflection. Constrainedness and selectivity also apply to the capacity of imagining and reflecting on alternatives for action. Some particular courses of action, rather than others that could in principle be imagined, are conceived and thought through more or less carefully. 14 This problem is usually neglected in economics, particularly in the research on incentive conflicts and in agency theory, even though it has a significant impact on individual motivation and receptivity for incentives (cf. Osterloh and Frey 2000 for a related argument). Imagining and reflecting on alternatives for action under one cognitive frame precludes doing the same under a different, perhaps opportunistic, one. Moreover, it makes a great difference from the motivational point of view whether or not people see themselves as contributing to a common goal. If they do, their task perception tends to be framed in a way so that their attention is devoted more to solving problems in the interest of the common goals than to pursuing their private inclinations. In the opposite case it may be concluded that the level of individual effort --which is particularly difficult to observe in problem solving behavior --may suffer. That case may occur, when rivaling business conceptions are pursued within the firm or, even worse, if the firm members do not perceive anyone as contributing to a common goal. facts, hypotheses, practices, and skills. (In part, these cognitive commonalities result from the fact that, in intensely communicating groups, the agents' selective information processing is occupied with much the same topics which, in a sense, are processed in parallel leaving less attention for other topics.) Observational learning is also behind the formation of social models of how to behave which are characteristic for a group. Certain patterns of behavior tend to prevail within any group of regularly interacting individuals. Conformity to, as well as deviation from, these patterns can be observed by the group members. Since the members focus on much the same limited set of behavioral patterns, these tend to become socially shared models of behavior.
Since a firm organization, or some of its divisions, usually forms an intensely interacting group, there may thus be commonalities in the conceptions adopted by the firm members and in the alternatives of action that they selectively recognize as being feasible --and, of course, those that they disregard. Moreover, as a consequence of intense and lasting communication, the firm members may share some common standards of conduct exemplified by socially shared models of behavior. For the entrepreneur, it would be desirable to be able to control the kind of that behavior that emerges as a social model. However, under observational learning this is difficult to achieve, because the agenda of informal communication is difficult to control. Entrepreneurial conceptions and social models may be contested by rival cognitive frames and social models. Failure to prevent these from tacitly taking the lead in the firm's informal communication can have far-reaching consequences for organizational coherence and, hence, for the firm's performance. 15 In the struggle to maintain "cognitive leadership" (Witt 1998 ) particular social skills like communicativeness, persuasiveness, and persistence, as well as fairness, credibility, and appreciativeness are relevant. But the intrinsic features of business conceptions are also important. If a conception is too complex and sophisticated, it lacks soundness and appeal, not least in terms of career options, remuneration, qualification enhancement, and working conditions for the employees. If it is obviously unsuited for the imagined business, it is difficult to make employees adopt it.
When considering question 5.1 in the light of these considerations, a couple of alternative developments appear possible. The entrepreneur may indeed try to gain cognitive leadership. The problem then is whether her/his social skills suffice to exert cognitive leadership and whether the intrinsic features of the entrepreneurial business conception are convincing enough so that the firm members can indeed be induced to adopt it. It may, of course, be the case that no attempt is made to gain cognitive leadership, e.g. because the entrepreneur does not expect to command the necessary skills. Or, alternatively, the 15 Since, in small groups, the consequences of the other members' behavior can easily grasped by everyone without requiring the effort and costs of own experimentation, any attempt to challenge an established social model for whatever reasons acquires the status of a vicarious experiment (Bandura 1986, Chap. 7) . If it is observed to be successful deviating behavior may pose a serious challenge to a prevailing social model of behavior. The members of a firm organization may be induced to recognize previously unconsidered extensions of their choice set. Observational learning can thus lead to a weakening of a socially approved standard of conduct and may induce a re-framing of action knowledge with corresponding behavior adjustments. entrepreneur may try, but fail, to exert cognitive leadership. In these cases there is another way of running the firm organization. The entrepreneur can try to counter the inevitable tendency of the employees towards incoherence, inefficiency, and declining work effort by introducing a monitoring regime, i.e. by detailed supervision of all actions and their outcome. Such a development would probably result in a mode of running the firm which seems to have been perceived as the only one feasible in Alchian and Demsetz' (1972) monitoring approach to the theory of the firm.
However, running an organization on the basis of a monitoring regime exacts a high price. Monitoring curbs individual creativity and the intrinsic motivation for problem solving (cf. Williams and Yang 1999) . Furthermore, coordination using detailed directions, regulations, authorization, and tight control causes frictions and is slow and costly in terms of time resources. All this is likely to reduce the profitability of the firm and to curb its growth prospects. Nonetheless, the firm may be able to continue on this basis and may even be able to generate growth. If, in contrast, the entrepreneur tries to gain cognitive leadership and succeeds in doing so because of sufficient personal skills and the intrinsic attractiveness of the business conception, then an organizational culture of loose hierarchical ties, more informal than formal organizational routines and a significant extent of intrinsic work motivation may become feasible. All this should result in significantly higher level of organizational achievements. Such a success may fuel the expansion of the firm's operations. Sooner or later, the firm organization will then have to be expanded as well.
VII. Organizational Growth and Transformation -A Contingent Feedback
With the expansion of the firm organization, a development will be triggered that leaves the early stage of the small entrepreneurial firm behind. The genesis of the firm organization thus leads over to questions 5.2 and 5.3 in a natural way. For reasons of space, only question 5.3. will be addressed here. Thus, it will be asked what kind of transformations the firm organization can be expected to go through in its further genesis and what determines whether or not these changes occur. As argued elsewhere, the growing size of the organization results in typical organizational transitions (Witt 2000) . Thus, as in Penrose's (1959) contribution, growth is considered a determinant of organizational change here too, albeit for reasons different from (but not incompatible with) those given by Penrose.
In an entrepreneurial start-up venture with initially a very small organization all interactions between entrepreneur and employees take place on a face to face basis. Informal agenda setting effects and social models can, in principle, be kept under the close scrutiny of the entrepreneur. At a certain point in time, the growing number of personnel will start to strain the entrepreneur's capacity to exert cognitive leadership, to dominate the social learning processes, and to coordinate the firm members on her/his business conception. Even the most skilled entrepreneur must face an upper bound where, simply because of the declining frequency of personal interaction, her/his capacity to achieve all this is exceeded. (It is for this reason that the organization of the start-up firm cannot be expanded by simply multiplying business volume and the number of employees.) With the continued growth of a successful start-up firm a point will thus be reached at which the entrepreneur faces increasing difficulty in upholding her/his business conception and some supporting social models of behavior as the prevailing cognitive regime among the members of the firm organization. It is a bifurcation point where several alternative organizational changes can occur which differ dramatically in their implications for the entrepreneur's role in intraorganizational coordination.
One possible development is, of course, that the entrepreneur indeed waits until her/his capacity to exert cognitive leadership fails. Conceptions other than her/his business conception may then spread in the organization. If the employees adopt cognitive frames and corresponding social models of behavior which compete with the entrepreneurial business conception or invite opportunistic reflections, organizational incoherence and declining work effort are preprogrammed. As a consequence, the firm organization would perform in a significantly less coherent and efficient way than before. No counter-measures being taken, profitability would be affected negatively, as would be the potential for further growth. A critical stage like this is particularly likely to be reached by, and often reported for, start-up firms with a founder-entrepreneur after the phase of soaring growth and maturing. Once such a situation prevails, it is difficult, if not impossible, for an entrepreneur to (re)gain cognitive leadership even if, as a consequence, the size of the organization declines. The employees' cognitive frames have changed in an irreversible way.
However, the threat of stagnation or even decline in the firm's performance may induce the entrepreneur to react instead of clinging to the progressively declining regime of cognitive leadership. What had emerged as an organizational culture of loose hierarchical ties and a (now fading) intrinsic work motivation demands some kind of transformation. One possibility is to try to switch to the already mentioned monitoring regime in running the firm organization. Because of the size already attained by the firm organization, this would now mean bureaucratization: the activities of the firm members would have to be controlled by a more or less elaborate hierarchy of hired managers. Most likely such a transition is accompanied by an explicit codification of many of the intra-organizational interactions and a corresponding increase of formal routines. The benefits of the earlier investments in tangible and intangible assets (firm-specific capabilities and accumulated reputation in the markets) may thus be safeguarded, perhaps also the economies of scale that have already been attained. However, as just explained, the formalization of interactions and the implementation of tight hierarchical controls curbs flexibility and creativity within the organization. With an effective monitoring regime, bureaucratization and fading intrinsic motivation and cognitive coherence do not necessarily imply losses of (static) efficiency. But they very likely impede the organization's capacity to cope with a rapidly changing, innovative environment. Therefore, the further development of such firms hinges essential on whether, and how long, they can compensate their lack of flexibility by economies of scale they may be able to realize by their mere size.
Among the ways of attempting a transformation of the firm organization other than by transition to a monitoring regime the probably most important one is what may be called an intra-organizational subdivision of entrepreneurship.
16 Such a transformation would require 16 If the entrepreneur does not expect or experience the transition to a monitoring regime or to a subdivision of entrepreneurship within the firm organization to work, (s)he still has another move available. This move can indeed often be observed: (s)he can put up the firm for sale and takeover. The fact that resignation from the entrepreneurial role may occur at this point indicates that the entrepreneurial role of cognitive leadership to be taken over by managers in separate divisions of the corporate organization. In the single divisions a sufficient degree of cognitive coherence may then be maintained, provided those managers are familiar with the business conception underlying the firm's activities. This is likely to be the case if these managers have to be socialized within the organization. However, as emphasized by Penrose (1959, Chap. 9 ) availability of such managerial resources within the firm may be a potential bottleneck. When managers are hired from outside (and when the development in the firm's environment requires adaptations of the business conception), a new, superior entrepreneurial task arises. This is the task of coordinating now a peer group of managers with entrepreneurial roles (rather than the entire organization) on an overarching business conception shared among them. To grant the entrepreneurial employees resources to use at their own discretion (for pursuing a business conception on their own within the divisions of the corporate organization) means that separate domains of responsibility and leadership are created. As discussed before, coordination can be achieved here too through reliable, socially shared cognitive and motivational commonalities.
The coordination of the sub-entrepreneurs on the overarching business conception for the entire corporation is just a reprise on the problems of cognitive coherence and intrinsic motivation at a higher level. And again it may be a serious problem that has to be resolved through a superior cognitive leadership within the group of entrepreneurs. As in other groups, observational learning may give rise to socially shared cognitive frames and models of behavior. In a non-hierarchical group of entrepreneurial peers this process and its outcome may be entirely spontaneous. Where there is a superior entrepreneur who employs subordinate entrepreneurs, it is again important for her/him to succeed in shaping communications, now within the entrepreneurial group, in a way that is advantageous to the propagation of the overarching business conception. This means that "cognitive leadership" has again to be shown, now among sub-entrepreneurs. And, here as well, the business conception and the desired social models are vulnerable to the invasion by rival frames and models. Failure to prevent such an invasion in the communication and interactions in the entrepreneurial group is again likely to induce far-reaching consequences for organizational coherence and for the corporation's overall performance.
VIII. Conclusions
A full-fledged evolutionary theory of the firm or, perhaps better, of the genesis and change of firm organizations does not yet exist. However, some desiderata of such a theory may already be identified. In the present paper they have been highlighted by formulating some entrepreneurship itself can be subject to specialization --a kind of inter-firm subdivision of entrepreneurship. Some entrepreneurs specialize in founding and building up start-up businesses to notable size. When they resign and offer those businesses for sale, profit opportunities are provided for entrepreneurs of different kind. These are specialists in re-shaping the organizational set up of the economy by implementing and carrying through their imaginings of the synergies in the market of acquisitions and mergers. The cognitive underpinnings of that business are quite likely to be different from the case of entrepreneurship that specializes in founding and building up firms and they deserve a separate treatment.
programmatic questions an evolutionary theory of the firm may be supposed to raise. The discussion has shown that the proper conceptualization of what evolution can mean in the context of firm organizations is neither unproblematic nor uncontroversial. Selectionist and ecological interpretations of organizational change have been opposed to developmental interpretations. Different from the phylogenetic, population-oriented perspective of the former, developmental interpretations focus on the ontogeny (life cycle) of individual firms. All these interpretations share a common source of inspiration: they rest on analogies to, and metaphors taken from, biology. It has been argued that organizational change follows regularities which neither of the two analogies can fully do justice to, but that elements from both approaches can usefully be integrated into an encompassing evolutionary theory of the firm. In order to explain the observable regularities in organizational change that theory has to account for the strongly neglected entrepreneurial role in the genesis of firm organizations. Related to this, attention needs to be paid to the changing cognitive underpinnings of the organizational interactions as an important source of growth-driven organizational change.
